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● Ontologies 
○ formal specification of domain-specific concepts and 
relations 
○ crucial in knowledge representation, 
     management and discovery 
○ update and curation require  
     human effort and time 
 
 
Background 
● initially developed to support the annotation of metagenomic 
data 
● realigned its goals in support of the SDG Agenda for 2030 
● much broader in scope (biodiversity and ecology) 
● dramatic increase in number of classes 
 
 
 
 
Environment Ontology  
 update and curation could benefit from automated support 
● to help in expanding ENVO in a more efficient manner by 
automatically discovering new habitat mentions 
 
 
 
Overarching aim 
1. Extracting habitat mentions using NER 
2. Text normalisation 
3. Filtering 
4. Clustering by semantic relatedness 
Solution: Text mining 
Extracting habitat mentions using NER 
● Labelled documents (on forest trees): 
Biodiversity Heritage Library (BHL), 
grey literature, journals 
● Model training 
○ conditional random fields (CRFs) 
○ features: character n-grams, 
word n-grams, morphology, 
dictionary matches (IUCN habitat 
terms) 
● Result: 6,873 unique habitat mentions 
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IUCN = International Union for Conservation of Nature 
WFO = World Flora Online 
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Filtering 
● thresholding on similarity score (score < 0.88) 
● thresholding on frequency (frequency >=3) 
● Result: 1,043 candidate new ENVO terms 
 
 
 
Filtering (sample results) 
 
 
 
 
Text-mined term Most similar ENVO 
term 
ENVO ID Score Freq 
submontane forest montane forest ENVO_01000435 0.82 80 
premontane forest montane forest ENVO_01000435 0.82 9 
conifer forest coniferous forest ENVO_01000399 0.82 5 
tropical moist forest tropical rain forest ENVO_00000109 0.81 15 
tropical humid forest tropical rain forest ENVO_00000109 0.81 4 
low deciduous forest deciduous forest ENVO_00000109 0.80 8 
semideciduous forest deciduous forest ENVO_00000109 0.80 7 
Clustering by semantic relatedness 
Phrase Embeddings 
(addition and averaging) 
Phrase Embedding Matching 
(15 most similar ENVO terms)  
Word Embeddings (GloVE) 
Clusters of new 
ENVO terms 

Next steps 
● Automatically submit new ENVO terms (GitHub) 
● Validation by ENVO curators 
● Expand scope (e.g., marine habitats) 
● Link habitat mentions with geographic locations 
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